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Patentanspruche 

1. Verfahren zum aktiven Dlmpfen von niederfre- 
quenten Tomoossdiwingungen in dnem Mehr- 
massen-Torsionsschwinger. vonntgsweise in einer 
Offset-RoUenrotationsdnickmaschine in linien- 
bauwcise; dadnrch gekennzeiclmet, da0 ein Tor- 
sionsschwingimgsmoment (Mr) des MehnnasscD- 
Torsionsschwingers (2, 3, 4, 6) an oder in der Nahe 
seines Endes (8, 19) fortlaufend gem ess en und in ein 
Signal (U^ umgeformt wird, daB dieses Signal (Ur) 
einem Band-Tiefpa0 (13, 14) zugcfuhrt wird, dessen 
Ausgangsspannung (Uo) mittels einer Regelstrecke 
(15, 16) ein Steliglied (17) beeinHuBt, welches fort- 
laufend ein Moment (Mm) erzeugt, welches dem 
Torsionsscbwingungsmoment (M^ des Mehrmas- 
scn-Torsionsschwingers (2, 3, 4, 6) jeweils fortlau- 
fend entgegengesetzt wird 

2- Vorrichtung zur Durchfuhrung des Verfabrens 
nacb Anspnich 1 dadurch gekennzeichnec, daO eine 
ein TorsTOhsschwingungsraoment (Mr) eines Mehr- 
massen-Torsionsschwingers, vorzugsweise einer 
Offset-RoUenrotationsdruckmaschine (2, 3. 4, 6). 
messende Einrichtung (9) und einen in dieser er- 
zeugten MeDwert (Mr) vcrarbciicnde Regelstrecke 
(15, 16) und ein ein dem Torsionsscbwingungsmo- 
ment /Afr) entgegengesetztty Moment (Do) erzeu- 
gendes Steliglied (17) vorgesehen sind, wobei das 
entgegengesetzte Moment (Mp) dem Mehrmassen- 
Torsionsschwinger (2, 3, 4, 6) an seihem Ende (19) 
oder in der Nahe seines Endes (19) zugefuhrt wird. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, dafi als ;orsionjjchwingungsmcssende 
Einrichtung eine DrelijnQmentmcQwelle (9) vorge- 
sehen ist. 

4. Vorrichtung nach Anspruch 2 oder 3, dadurch 
gekennzeichnet, daO als Stellgiied ein Elektromotor 
(1 7) verges e hen ist 

5. Vorrichtung nach Anspruch 2 oder 3, dadurch 
gekennzeichnet. daO als Steliglied ein Hydraulik- 
motor vorgesehep isL 

Beschreibung 

Die Erfmdung betrifft ein Verfahren und eine Vor- 
richtting zum aktiven O^mpfen von niederfrequenten 
Torsionsschwingungen in eInem Mehrmassen-Torsions- 
schwinger, vorzugsweise in einer Offset-Rollenrota- 
tionsdruckmaschine in Linienbauweise gemaB den 
Obcrbegriffen der AnsprQche 1 und Z 

Es ist bekannt, daB verschiedene Aiireger die Massen 
einer Offset-Rollenrotationsdruckmaschine zum Tor- 
stonsschwfngen anregea wobei vor allem niederfre- 
quente Schwingungen (3 — 16 Hz) das Druckergebnis 
negativ beeinflusseh konnen. 

So wird in der DE-OS 33 18 250 beschrieben, wo- 
durch eine torsionsschwingungsfihige Rollenrota tions- 
druckmaschine zu Torsionsschwingungen angeregt 
wird und wie sich derartige Schwingungen auf ein 
Druckprodukt auswirken. 

Durch die DE-PS 31 19 388 ist ein Verfahren zum 
akiiyen Dampfen von niederfrequenten Torsions- 
schwingungen einer Kolbcnkraftmaschinenanlagc be- 
kannt geworden, die aus mehreren Massen besiehL Bel 
dieser Aniage handeh es sich also urn einen Mehrmas- 
scn-Torsionsschwinger. Auf ein Ende bzw. in der Nahe 
des Endes dieses Mehrmassenlorsionsschwingcrs wird 
fortlaufend ein einem Torsionsschwingungsmonicni des 
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Mehrmassen-Torsionsschwingers entgegengesetztes 
Moment etngeleitet Hierbei wird fortlaufend das polare 
Massentragfaotsmoment synchion mic der Storscfawin- 
gung veranderL 
5 Der Erfindung li^ die Aufgabe zugrunde, ein Ver- 
fahren und eine Vorrichtung zur Durchfuhrung des Ver- 
fahrcns zu schaffen. mit denea es m5glicb ist, Torsions- 
sdiwingungen in einer Offset-RoUcnrotatinnsdnickina- 
schine in Linienbauweise zu dampfen. 
10 Die Aufgabe wird durch (fie Merkmale der kenn- 
zeidmendenTeile der Ansprucfae 1 und2geldsL 

Die mil der Erfindung erzielbaren Vorteile bestehen 
insbesondere darin, daB die Druckqualitat und die Pro- 
duktionsgeschwincfigkeh in Unien-Offset-Rotations- 
15 dnickmaschinen weiter verbessert bzw. erhdht werden 
kann. Die vorgescfalagenen MaBnahmen sind einfach 
und nicht teuer, so daB auch nachtritgfidie Torsions- 
schwtngungsdampfungen ohne groBe Konstniktionsan- 
derungen moglich sind. Teure Einzelantnebe fOr die ein- 
20 zelnen Druckwerke werden nicht benotigL 

Ein Beispiel der Erfindung ist in der Zeichnung darge- 
stellt und wird unter Bezugnahme auf die Zeichnung 
naher beschrieben. Es zeigt 
Fig. 1 eine Offscc-Roilenrotationsdruckmaschine in 
25 Linienbauweise mit einer Einrichtung zum Dampfen der 
Torsionsschwingungen, 

Fig. 2 niederfrequentes, der Torsidnsschwtngung pro- 
portionates MeB-Signal CA ^ f(t), . 
Fig, 3 ausgefiltertes Signal Ud » f(t), 
30 Eine Offset-Rollenrotationsdruckmaschine in Linien- 
bauweise besteht in der Regel untei^ anderem aus einem 
Einzugswerk<3. einer Mehrzahl von Offscidruckwerken 
2, 3, 4, 6 und einem Falzwerk (nicht dargestellt). Die 
Offsetdruckwerke 2, 3, 4, 6 werden von einem in be- 
35 kannter Weise drehzahlgeregelten Gleichstrommotor 7 
Qber eine durchgekuppelie Langswelle 8 angetrieben. 
Der Gleichstrommotor 7 trdbl hierbei auf die Langs- 
welle 8 zwischen Falzwerk und erstem Druckwerk 2 ein. 
Zwischen den Druckwerken 4/6 ist tUso in der Nahe des 
40 freien Endes der Torsionssch winger eine, an sich be- 
kannte DrehmomentmcBwelte 9 in den L^gswellenzug 
8 Starr eingekuppelL 

Mit der DrehmomentmeBwelle 9 werden die Dreh- 
momente A/, = /(Vder Torsionsschwingung der Mehr- 
45 raasse-Torsionssch winger z. B. Offsetdruckwerke 2, 3, 4, 
6 gemesseh und als proportionate elektrische Signale Ut 
« f(t)zn einen Tief-BandpaB, der z. a aus parallelge- 
schaltetenTiefp^sen 13 und 14 besteht, abgegeben. Der 
DurchlaBbereich d^r Tief passe 13 und 14 kann wahlwei- . 
50 se vertndert werden und so der DurchlaBbereich des 
Bandpasses eingestellt werdea Die TiefpSsse 13 und 14 
werden so ausgewahlt. daB sidi ein scharfer DurchlaB- 
bereich z. a zwischen 4 und 16 Hz ergibt Die niederfre- 
quente Ausgangsspannung Uo des Bandpasses 13» 14 
55 wird einem Regler 15. z. B. P-Regler zugefQhrt, dessen 
Ausgangsspannung Ua mit einer einstellbaren Hilfs- 
spannung (jROiha zu einem Sollwert Ua mob addiert wer- 
" den. Mit dem einstellbaren Wert URoihei wird ein Be- 
triebspunkt fur das Steliglied 17 festgelegt, so daO 
60 Nichtlinearitftten z.B. Lossptel vermieden wird. Der 
Sollwert L/aw// sieueri einen Vcrstarker 16 z. B. einen 
Vterquadranten-Thyrislorsatz oder TransistorverstSr- 
ker, der eine RegelgroBe Ja z B. eine Ankerspannung 
fur einen zu regelnden Ankerstrom U fur einen Gleich- 
b5 strommoior 17 lieferl. Der Gleichstrommotor 17 z. B, 
Scheibenlaufcrmotor treibt iiber ein normales Stirnrad- 
gecHcbc 18 auf cin Ende 19 der Langswelle 8 nach dem 
jeweils letzten eingekuppelten Druckwerk z. B. Druck- 
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werk 6 ein. 

Das vom SteUgfied 17 erzeugte Moment Mm ist je- 
wdls an der Nahc dcs fraen Endes 19 der Langswelle 8, 
— im Beispiel zwischen den Druckwerken 4— 6 gemes- 
senen Torsionsschwingungsniomcnt Mr entgegensetzt. 5 
Die OrOBe des entgegengesetzten Momentes Mm ist 
abhangig von der Torsionssdiwingungscrregerieistung 
und kann gletch groB oder etwas Uelner z. B. 5— tO% 
ais diese setn. 

Zusammenfas^end ist zu sagen. daB cine Torsions- to 
schwingung Mx in der Nahc cines freicn Endes 19 eines 
Toraonsschwingers 2*3; 4, 6 gemessen wird und ein der 
Torsionsschwingung Afr proportionales, elektrisches Si- 
gnal £7,einem Filter 13. 14zugefQhrt wird. Das Signal Ur 
wird im Filter 13, 14 derart gefiltert, daB er ein nieder- is 
Frequenes Ausgangssignal Ud abgibt, das nur noch die 
Anteile der den DruckprozeQ stotenden, niederfrequ en- 
ten Torsionsschwingungen enthalt. Dieses Filteraus- 
gangssignal C/ifwird einem elektronischen Regler(Ver- 
starker 16) zugefUhrt, daB dort erzeugte, dem Up pro- 20 
portionale Signal C/ajp^ wird Ober Verstarker 16 einem 
Steligiied 17 zugefOhrt, welches ein Moment auf das 
Ende 19 der Langswelle ausubt, daB in jedem ^.'eitpunkt 
der Torsionsschwingung des Schwingers ertgegen- 
wirkt, dh. entgegengesetzt wirkt Regler 15 und Ver- 25 . 
starker 16 konnen zu einer Regelstrecke zusamitienge- 
faBt werden. 

Sclbstverstandlich konnen als Regelstrecke und Stell- 
gUeder auch hydraulische oder pneumatische Mittel 
(Regler und Motoren) eingesetzt werden, sofem sie eine 30 
schnelle Regelung zulasscn. 
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[37] ABSTRACT 
An of&et web-fed rotary printing machine having a 
plurality of in line printing couples generates torsionsal 
oscillations. These torsional oscillations are damped by 
applying a counteracting torsional moment to a free end 
of drive shaft assembly for the printing couples. The 
m a gnlr iid r of the counteracting torsional moment is 
determined in response to the magnitude of the tor- 
sional oscillation moment which is measured by a 
ton^ measuring shaft Damping of the torsional oscil- 
lation improves priiating quality and press operational 
speed. 

5 Claims, 3 Drawing ^gures 
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- oscillations in an offset web-fed rotary printing machine 

OFFSET WEB-FED ROTARY PRINTING which utilizes an electric motor as the regulatory unit. 

MACHINE Even yet another object of the present invention is to 

provide a method and apparatiis for damping torsiotial 
FIELD OF THE INVENTION 5 oscillations in an offset web-fed rotary printing machine 

The present invention is directed generally to an which utilizes a hydraulic motor as the regulatory unit, 
offset web-fed rotary printing machme. More particu- As will be discussed in greater detail in the descrip- 
larly, the present invention is directed to a method and ^on of the preferred embodiment, which is set fonh 
apparatus for damping torsion oscillations in a multiple subsequently, the offset web-fed rotary printing ma- 
mass oscillator such as an offset web-fed rotary printing chine in accordance with the present invention is oper- 
machine. Most speciHcally, the present invention is ated m a method and utilizing apparatus to dampen the 
directed to a method and apparatus for damping low torsional oscillations inherent in a multiple mass oscilla- 
frequency torsion oscillations in an offset wd>-fed ro- tor such as this type of assembly. Specifically, low fre- 
tary printing machine having a plurality of in line print- quency oscillations, which have an adverse effect on 
ing couples. A torsion oscillation generated by the off- printing quality and press operational speed, are 
set web-fed rotary printing machine is measured adja- damped out. A torque measuring means measures 
cent one end of the assembly and is converted into an torque oscillations and provides an etectrical output 
electrical signal. This signal is fed to a band pass filter signal. This signal is filtered and the low frequency 
assembly which produces an output voltage that is reg- output voltage is delivered to a regulator or control unit 
ulated and is used to produce a moment that opposes the 20 produce an output control voltage. This output con- 
torsion osciUadon nsoment of the multiple mass torsion trol voltage is then superimposed on two previously set 
oscillation. voltages and this total is applied to, for example, a d.c. 

DESCRIPTION OF THE PRIOR ART motor. This motor drives a gear which applies a tor- 

- . „ , . sional moment of generally the same magnitude as the 

It IS generally known that a number of various stimu- 25 ^^^j^^ osciUation but of the opposite direction to the 
latory sources cause tte mm^ longitudinal drive shaft of the offset web-fed rotary 

m a typical offset web-fed rotary printing machine to Anting machine. This oppositely applied torsion^U 
create various torsion oscOlaUons. All of these vanous ^^ment counteracts and diSp^ns. the press's torsional 
torsional osculations have an adverse effect on the oscillations 

printing quality and the production speed of the offset 30 _ ft,^ rr^^tu^A *«i4 «^««ir^«.,<. «f ^t,« 

web-fed rotary printing machine. Particularly damag- ■ ^PP^^nS the method and apparatus of the pr^nt 
jy 6 ^ ^ wwiaiijf ««iix«^ mvention to a pnnUng press assembly, the quality of the 

ing are vanous low frequency oscdlations and specifi- k,, u 

cally those in the 3-16 Hz range. P™*^ PJ^"?* ^^f^^f'^^ by the pnnting pr«s is im- 

German published, uncAan^ed patent appUcation PJ^^f ' AddiUonally. ^e speed of operation om^ 
No. 33/18/250 describes a web-fed rotary printing ma- 35 of rotary prmtog machmesm the oPfe^^ 
chine which produces various toisional oblations as Pnnting machme can also be increased. The method of 
the printing Lchine operates. The effects that these ^"^^'f! oscmauon dampmg in accordance with the 
various torsional oscillations have on the printed prod- present invention does not require a large expenditure 
act is also described in this application. equipment and can be fitted to presently available 

It wai thus be appreciated that the torsional oscUla- 40 P™t»ng pr«ses without major design modifications, 
tions created during the operation of a multiple mass Expensive mdividual dnves for each of the several 
oscillator such as an offset web-fed rotary printing ma- P™ttng couples in a Ime type of offset web-fed rotary 
chine cause problems which adversely offset the quality printing machine is also not required by the present 
of the printed product and the speed of operation of the invention. 

press assembly. The present invention provides a 45 BRIEF DESCRIPTION OF THE DRAWINGS 
method and apparatus to dampen these torsional oscilla- 

tions to tiiereby improve the quality of the product While the novel features of the offset web-fed rotary 
produced by the press and its speed of operation. printing machme in accordance with the present inven- 

tion are set forth with specificity in the appended 
SUMMARY OF THE INVENTION claims, a full and complete understanding of the inven- 

It is an object of the present invention to provide a niay be had by referring to the detailed description 

method for damping torsional oscillations in a multiple preferred embodiment, as is set forth subse- 

mass oscillator such as an offset web-fed rotary printing quendy. and as may be seen in the accompanying draw- 
machme. ings in which: 

Another object of the present invention is to provide 55 I is a schematic side elevationai view of an 

an apparatus for damping, torsional oscillations in a offset web-fed rotary printing machine of the line type 
multiple mass oscillator such as an offset web-fed rotary amd utilizing a mechanism for damping torsional oscilla- 
printing machine. tions in accordance with the present invention. 

A further object ofthc present invention is to provide ^O. 2 shows a low-frequency measuring signal 

a method and apparatus for damping torsional oscilla- 60 Ur=:f(t) which is proportional to the torsional oscilla- 
tions in an offset web-fed rotary printing machine of line ^ons generated by the press of FIG. 1; and 
construction. FIG. 3 shows a filtered signal Uo-yto. 

Yet another object of the present invention is to pro- np^rp TPXinisi np tmp po pppp p Pn 

vide a method and apparatus for damping torsional 

oscillations in an offset web-fed rotary printing machine 65 c u Mtw 

by using an active system. Turning initially to FIG. 1. there may be seen an 

Still a further object of the present invention is to offset web-fed rotary printing machine of the line type, 
provide a method and apparatus for damping torsional A printing machine of this type typically includes an 
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infeed unit 1, a plurality of offset web-fed rotary print- dotted line in FIG. 3. this control voltage counteracts 
ing couples 2. 3, 4 and 6, and a folder (not shoMoi). All the low-frequency output voltage Vd- 
of the of&et web-fed rotary printing couples 2, 3, 4 and The d.c. motor 17 is used to drive a spur gear 18 
6 are driven in a generally known manner by an rpm- which, as may be seen in FIG. 1, engages a free end 19 
controlled d.c. motor 7 which is connected to a longitu- 5 of the longitudinal drive shaft 8 at the end of the in line 
dinal shaft 8. The longitudinai shaft 8 supplies the drive printing press assembly adjacent the last coupled- in 
force to the several printing couples 2, 3. 4, and 6. printing couple 6 which is at the end of the line of print- 
As is shown in FIG. 1, d.c. motor 7 supplies power to ing couples opposite the coiuection of the primary 
longitudinal drive shaft 8 at the end of the Use of print* drive motor 7 to longitudinal shaft 8. This torque con- 
ing couples 2, 3, 4 and 6 at a location adjacent end 10 trol moment Mm produced by the regulating unit such 
printing couple 2. A torque measuring shaft 9 is con- as d.a motor 17 through the spur gear 8 and applied in 
nected to the longitudinal drive shaft train 8 at a point at the vicinity of the free end 19 of the longitudinal drive 
least between printing couples 4 and 6 or generally in shaft 8 is, in this preferred embodiment, applied in oppo- 
the vicinity of the free end of the torsional oscillator. sation to the torsional oscilladons movement Mr which 
This torque measuritig shaft 9 can be connected to the 15 was measured between the printing couples 4 and 6 by 
longitudinai drive shaft train 8 between any two of the torque measuring shaft 9. The size of the torque control 
printing couples, as may be seen in FIG. 1. movement is, of course, dependent on the size of 
Torque measuring shaft 9 measures the torque Mr the torsional oscillations movement Mr and can be 
produced by the torsion oscillations of the multiple selected to be the same as or slightly less than, by about 
mass oscillaior which is what the plurality of in line 20 5-10% in magnitude of the torsional oscillations move- 
offset rotary printing couples 2, 3, 4 and 6 effectively ment Mr. 

form. This torque valve Mr=f(t) is measured and is To summarize, the method and apparatus for damp- 
then passed on as proportional electrical signals ing torsional oscillations initially measures a torsional 
Ur=f{tX which are represented in FIG. 2. As may be oscillation Mr near a free end 19 of a torsional oscilla- 
scen in FIG. 2, the electrical signal Ut includes not only 25 tions producing assembly such as in line rotary printing 
the low frequency torsional oscillations, but also in- couples 2, 3. 4 and 6. An electrical signal Urthat is pre- 
cludes much more high frequency noise or clutter. Thus portional to the torsional oscillation moment Mr is gen- 
the signal Ur is directed to a low band pass filter net- crated by the torque measuring assembly 9 this signal is 
work which may consist of, for example, a pair of paral- filtered by the low band pass filter network comprised 
lei switched low-pass filters 13 and 14. The pass range 30 of filters 13 and 14. The filtered low-frequency output 
of these two filters 13 and 14 can be sedectively changed voltage signal Vd, which contains only those low fre- 
by switching between the two filters so that the pass quency torsional oscillations that are disturbing to the 
range of the low band pass filter network can be ad- printing process, is fed to a control unit 15 and is super- 
justed to pass the desired low frequency oscillations: imposed on the operation point determining signals 
These two low-pass filters 13 and 14 may be selected to 35 established by Vr ofiTset and soii- This output signal is 
provide a sharply defined pass range of for example amplified in amplifier 16 and becomes a drive voltage 
4-16 Hz. that activates a d.c. motor whose output is used to 
A low frequency output voltoge XJd, which is the drive a spur gear 18 that engages the free end 19 of 
output of the low-band filters 13 and 14 is shown as the longitudinal shaft 8. In effect spur gear 18 acts as a brake 
solid, generally sinusoidal line In FIG. 3. Low fre- 40 and moves in opposition to the torsional oscillations 
quency output voltage Up is then fed into a regulator or imposed on shaft 8 by the several printing couples 2, 3, 
control unit IS, which, for example, may be a P-regula- 4 and 6. The net effect is a reduction in torsional oscilla- 
tor. Control unit 15 provides an output control voltage tion and an improvement in printing quality and opera- 
XJa which is superimposed on an adjustable auxiliary tional speeds. The assembly of regulator or control unit 
preset voltage Offset and a fixed preset voltage 45 15 and amplifier 16 may be characterized as a controlled 
Sou, The adjustable auxiliary present voltage \Jr offset system. 

determines an operational point for a regulating unit 17. While the r^ulatory unit 17 has been discussed and 

which, as seen in FIG. 1, may be a d.c. disc rotor motor. described hereinabove as a d.c. motor of.the disc rotor 

This operational point voltage eliminates non-linearities type, other types of drive means could also be used. As 

or freeplay from affecting d.c. motor 17. The fixed 50 an example, the regulatory unit 17 could be a hydraulic 

preset auxiliary voltage soU provides a bias for an or pneumatic motor. 

amplifier 16. This amplifier 16 may be a four-quadrant While a preferred embodiment of an offset web-fed 
thyristor set or a transistor amplifier which delivers a rotary printing machine having a method and apparatus 
drive voltage to the regulating unit 17. This drive to dampen torsional oscillations in accordance with the 
voltage Ja is the sum of the low frequency output volt- 55 present invention has been fully and completely de- 
age Uo and the two preset voltages XJr qffstt and soiu scribed hereinabove, it will be apparent to one of skill in 
which are used to establish the operation point of the the art that a number of changes, for example in the 
regulator 17. number of printing units or couples, their main drive 
As discussed above, the adjustable preset bias voltage means, the type of printing couples, and the like may be 
Offset and the fixed print bias voltage 5ki/r are se- 60 made without departing from the true spirit and scope 
lected and set As the low frequency control voltage of the subject invention which is accordingly to be 
\5a from the control unit IS varies m response to tor- limited only by the following claims, 
sional oscillation changes measured by torque measur- We claim: 

ing shaft 9 and is superimposed on Soil and U/? 1. A method of damping low frequency torsion oscil- 
Offset and are processed through amplifier 16. there is 6S lations in a multiple mass toiston oscillator which in- 
produced the drive voltage Sa which is directed to d.c. eludes an offset web-fed rotary printing machine having 
motor 17. which, in the preferred embodiment, may be a plurality of offset printing couples placed generally in 
a disc rotor motor. As indicated schematically by the line, said method including the steps of: 
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connecting a torque measuring means to said line of 

of&ec printing couples generally at a firee end of 

said line of offset printing couples; 
measuring a torsional oscillation moment of said mul- 

tifrie mass torsion oscillator generally adjacent said ^ 

tee end of said line of ofHset printing couples; 
converting said torsional' oscillation moment to a. 

proportional electrical si^al; 
feeding said proportional electrical signal to a low 

band pass 51ter network to produce a low fre- 

quency output voltage; 
directing said low frequency output voltage through 

a control unit to provide an output voltage; 
supplying said output control voltage through an 

amplifier as a drive voltage to a regulating unit; 
operating said regulating unit to produce a torque 

control moment; and. 
applying said torque control m<Hnent against, and 

opposite to said torsional oscillation moment gen- 20 

erally at said free end of said line of offset printing 

couples. 

2. An apparatus for damping low frequency torsion 
oscillations in a multiple mass torsion oscillator which 
includes an ofifset web-fed rotary printing machine hav- 25 
ing a plurality of of&et printing couples placed gener- 
ally in a line, said apparatus comprising: 



means for measuring a torsional oscillation momeni 

of said multiple mass torsion osciUaton 
means for processing said measured torsional oscilla- 
tion moment to convert said torsional oscillation 
moment to a proportional electric signal and in- 
cluding a low banid pass filter network to produce 
a low frequency output voltage from said electrical 
signal, and a control unit which produces an output 
control voltage from said low frequency output 
voltage; and 

a regulating unit for receiving said output control 
voltage from an amplifier as a drive voltage and for 
producing a torque control moment, said torque 
control moment being opposed to said torque oscil- 
lation moment and being applied generally at an 
end of said multiple mass torsion oscillator to damp 
said low frequency torsion oscillation. 

3. The apparatus of claim 2 wherein said means for 
measuring said torsion oscillation moment is a torque 
measuring shaft. 

4. The apparatus of claim 2 wherein said means for 
producing said torque control moment includes an elec- 
tric motor. 

5. The apparatus of claim 2 wherein said means for 
producing said torque control moment includes .a hy- 
draulic motor. 
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